m m m 



m m % trt i& m m & v m # © # « a & m * & 

*$gBJ!(£s H&#©iS!*^iBk:£US£;ttaj UTl8tt©J*^&ia£f£M£-fei:3 © 

B*S©&iB&«T?&*«rlBflB 50-83992 -if. ft HOB 5 3 - 1 3 6 2 8 
9 ^ 4$HHS 60-139586 #^Bg 6 1 - 7 1 2 9 0 ^ HUBS 6 1 - 
3 9 6 9 1 ^%.Vnmm 6 l - l 2 8 1 8 5 ±IB#£t6in;<IS«|&£« 

t>z>&ffi&mmztix^z>o mm&vn&mm\Zs mn * ©iaifl©i&fl^«*»e>£ 

J^ifigfn;£<gM£-fe!-3 fc©T*fc3 0 £©«k $fcJ««4fc©i)S&£ «fc^-tl&|&©|fi 
T IB jet it « LTzkJE (»£E) tt'bZ V^ISffli** fcSfL&Bfc £ ft bs -©^"tai 

iit ia^#©8fciB#i&« a* elastic r> atf «t -5 t^jES^n-s^t^i u 

^©Nj'JM£E! D x «fc^T**ffila©ffi«£«fc*ttmffiift©B« !> £ £P £ 6 © T- 

•?> o 

i^-5T\ #tfJIHAK:«fc*±gaft#t*fl5-etts Jt&Js©j£ l^H £ v >f * n M 7" 

*£i£iftffi!i;Rv;6«i&i)H©&»i*ifci\ ^❖i3*tefflisv^teiBi*»e)i&i£{wiPi t) a 
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^^n7ft £©£«£ «t o TinJE U 181* & nfc«»©?l-$»^?LtR 

a»*>*ft"fcn&ajuT^*o u^u^^fex *pje b fe * * * {3 m ta -r * * is -c- 
mmcDmmtzz. tt«tt*«©*£ intern £*^T**c^#&*tti'*- *BR£ti 

* h la* h#£bT LSoo 

< LT«&#l*|gB£IEe&3B D 3SK £> V* a © x ffe©^IJ:©TiS 

jst^ < ©aM**4&sfc bfc d -r*&^x ass^* h©Jiin^^^^-rvN 0 

*^b^{±x ±j4-r4*«c«^-r&*nfc*»©"Cfct)x &T©j£*Bttfc-ra 
*©-e$)^)o 

(a) v>T *n^^©#£Kg-r*»;&£ffiitt-r*o 

(b) jiiej&© j; d j£i^h& ^ □ /n*:/^-^? = 

(c) j**fita©ift»K: i-5*R«flp«5©** e>ftsisa±*ia*o 

(d) '>&V^4Wl/^»^/$l^&fcx{£M£*T^Tx fijtfr^© ^ * ^ =¥i8 It * 3& 
(f) fS^©^^=»^h*fSM1--5 = 
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L T x C©«fc-5S:B«l*3afiRt-4fc»t x # $8 BJ§ T' ti x «*»€lfS«J&^S £: 

MI&SVJlBf*©^^^;*^*: LTx *&*©«EfTt#-3-r^,<*^HItML-C 
<KJEfc«c*©JEfi5m***CJ^J5E I, £lf*£lig*»?>**©ajEfiif!r£Si#*S* < 

tti bxm^©0^^^*i£M^-it^)^^^in;i£Mr5t^^Tx «fi-ir©iS*«lTt 
K»e>nfc*3iAn3&»e)5tt) xnfe*cMbttEtt)SSff4 c jiiu t)7j<±© 

p t $ m r z> 5Lmm$L^m & mm -r % t ^ o mm s -r * «, 

fiin;iS«*&fc*v>-r^ flS#*i^ir:fc^Tx i«*»"F©Jl&WK:g8!{t 6nfc*«tAD 
e>tife^m^iiEShx HuiB*?aiiiK©l*lfl!lc^tHt-%ttJIBTf«rSBSm#aiP*« 

o «t a tgsw- t>n* fcfti:, ^©^mna5ja^n^mi!taiPA s iSit ^nfe^^i© 

ffigp** J: *mx, trj8B^^(®{±JP©fifi*x ?OiffM±0^IEt:^btt 

<* e> ciix »«:©i9!*affltmja*»ai bT)tstt©^«^£ ism 

c© «t 3 ^^^®}ni£Ml6fe^v^(i^^ffi^n^£M^^^^;ctn(^x ^tk^t©«s 
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m © tk m. x n ^ m v x n & * c a je « m * # r 7k ± © m * net ta b t m j& © 
**WPKH*w-r a©-??. £^***ti«tiirsfcto©;bQEE«^©tt;bntt&ib* 

APWit, *#aj p w-^ft-ct^*©-^ »* » taenia tfiKfift- 

oT, 7K©^D Aft £«fca#fc;&©36££»;loo«/J\&te* d i; # 

mmmt^mta^t^mx., ^nttBP©&m£. ^©HEE#7k±©*mEE 
c#UTaEttflgfc&3 «t5£iftj£-r*©T?x ffitoriB^&widE-c^ fro^s 
**t"ftm-r4fcto©injE«^©w-iafl5ia»**<^sk-r4ii < x *+^« 

a&StofcHI£»*-* - htfx%% 0 

EEJ&fiRSBi:. fK*Sra*»e>7k*©SEEiamt:m*S?»< fc«>©«E*ii«Si:s 

t ?A& # A £ ^ 7k© Sfeft * § gSJ3&{£MSB * H it 3 ^ o * Sffl * 

■2) o 

d©£ -5 ft*lis#BW©a*Jsa^c:ov^■rw^ : tittw-rso 
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{; j; m.t>$amti-&mm uTm5£©«£©3k*c^,f**3a&D&tfc: tomtit 

^iSWC^ltV^o 1 **m^OJ»3SV s tfJKff f« fcs llfrlCSU 

«EK#«a&*>fta fcs *©M3$#;*;£ < * ») v MWt:i*EPwai)STA^ ( 
sovx — -f ©jss) o d©££, *oil5Vwa, m^^^©ffi* (*MJE) 
£Pa, *©M£,ck S#in58ft* gs *S^Hwai:t5J:s i*EPwa 
ttx (1) fcJ^-C^SftSo 

Pwa= P a + /o • g • Hwa- p • (Vva2-Vs2)/2 (1) 
d©3; (1) iP^^&iots *©«EaVwa**^SC**fcf d t)x 
T5£ (2) Cjj*£ii<5«fc-5 fcs Tfc* K*SJEP aKJt^Tfifft44SSIII4 

p • g ■ Hwa- (Vwa2- V s 2) / 2 < 0 ( 2 ) 

-©Hffi^m 4 # 3 ft 3 fcx _tMUfcJE;fc£JHi:&C J: ^ 

# 1 ©?S7K^®(3/r«^-y-^ d fctj; ») N *fi#©Jp»»;tfi;#ffi«$ft*o 

*«£©&*& 6 fc{± N *©«ncj: DtH^ft^^fflf -So *©*© 

i:©^^®7 (£l«#H) tUSLfc^ HJEE^F/r 4 C<faEE#*3iE* 
IfeB^T^^* ilCfffflSfltt^^ 6 i: LtTk^ Us ^©&. ta* (*5& 

D^i-^oT^ti-S tfi?.llS 0 Ji;>J (Lift Force) {du M?£ 6 ©M 
H©*©«Eft 2#ffl£&*r* fc^£U**©-efc !K €©*©^lR](i, fflfi 
^£ (Vorticity Vector of Liquid) oj £f5,f&fattl&8e.'<# V )V (Relativ 

e Velocity Vector) us £ (Dfl-B 1Z «t o Tff £> ft § ^ £ h ;1/©33*t5 ft ~e 0 
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LffcJu (3) l;<toti$ti5o 

Lf = -p • Av • (usxw) (3) 
fefiU ZVmtlLf fck Auton ©+114J§+jT-&3o iSU-f Saff 
man ©»# j&*tfsJH «Jg© 1/2JHK Jt0!"f * «fc -5 *> <, n^hM^ffl 
£ fate PI bT-fe3o 

T&Ds ±i£ h ;H±EI 6 \z^1rfa% tte C © El 6 ?> «t 5 

j|&Jict:*{t*»*L f {±, lift* #l*ik *-&fc-fcM*fc#ffl7*» 

uiwrsMintHtt^fcEE^^E^fc^f^ffl-rio ttmm&tiiz. mfo (zio *t 

B*pftfcS&&©ttibnHfifc »K §vM©MM£ 1/800 fc-f 3*^ 

^^©mttSfiSttfcfeffl-rsiRffiAfcJfc^T 4 0 0fifl)*§$i:44, * fc 

. 7k(Dm&ti ttt^tztz. mmcDm&ti +tttium&±>te. 1/2 ©*££•*?&* 

o ^©^h^?,, p| b^#ftffl Lfc £ m&fizk© 1 + 1/ (1/2) = 3{£© 

111 4©^jE^^gp 3 fc^-r^tfatftaa^ HEEff$/&gB3©]H3B©Ea^ (asp 

) fc«fc?K ftjE^Pjf 4 £&I^T7K©*SEft 2 #±|S] £ © %T&6lZ 



7k©«tn*jBfi£f % z t iz x bx -aiat^fi/T, ^^* s gi^^rp]t#ffli-€) <t a 
^teii^fr£>©fi&©«B&#(Ej£Sft*o 

PJr*BffitZ> Z t C«fc t) N JE;ft£)I2;fj£*iJffl L-Cx ft ft] BE f * » ^ £ J± ^ T 
, ^#®^£©M?£0$£fla&{£3i£-feK TklzMAZti&^x&vm&m^i- z titfi 
^fcv *IH©J*j*«tate»JlSfc: Jiftfcf, HJE7fc/?£g&£ii;t3 Z 1 «fc 0, tK^ 

#oTx *Stt&j*««!n;ffi**^Jteu jKfri$©x.*;i>:¥$ill**ffl5»-r* ci £ 

2 ±i3Btt (d) ~ (f) *mi&-tz>fzisbiz, mfo<D&7kmmizum* 
mta \^x m&(DBm&iA*{&mT %mmmvi{&mmiz&\^x , ^ric^bt 
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foe>r9i7km.miz.tt vxm&bizmmz titzmmizmv z> t^^m^um-t 

m & n t± m # © & * m. m iz n l x m #> t m m £ n tz m m c is w- <=> n t v ^ 3 © t- . 
x&Zo $t>iz s z(Dm&n&mi %ntzmm&mtt.(D®7kmmizmtt ztLtzm 

^-r-stit^Jiip^jii^j loo, wpffij»©j£^*fflp;i&»££«©^&&;ftaj-r * 

^f3it^T'J>&l^*;i/^»T-7k4U3^#:£^ Aft#©#igjain;*fi 

iticttf-css. ^tsssiaii-%feto©^aiP* s Jis^©S7Ka®c^ 

^©ft^fr^^tsoTiBts^nTi^©-^ «&<*:©s*aB*»e> 
m-r^c ^t«t^T^ii**©«tnt:^-r*in;*Jiini*«i*!iLoo s upgi© 

££I3 N *mwxi±. _hH3B#J (d) , (e) £3im-f 3 fc#)l3 N ^^©StK 

^©cm^^ffitb ur«&#©*«tetft«fi«i-sj*js{jsiftia»«sk:*vN-Cs m# 

£113 C n L T <g£E & £ ft JBEffiffi & * * * fc #> £ * JlSft:© e> 

&a L-rsjt&nsftjEJKfiRaJh. **©ftff@fficfattTmi&£j&aj-ra 

{3, HirsaftEEJ&fi£gB©&£fca8:W- 5>ft*#iHP fc, mtt^faa^ydcffcfltt** 
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£fzs *KWXIZ, ±I3Bfa (d) ~ (f ) &mf&* Ztz&blz, flSte©igzk 
^t®£fite£fifctB LTfl^©J^&ft£<£Mt-3Jf^&ft{£M£&t:m^ «S 



- 1 0 - 

#ffFiB**fcHP*fl- UT*4>CHIfifc 3 ft flits fiirSBUBEJ&JSSBCi* 

4* © Br ® Jfc t b * *i fc x as u & s is -r * v «t * & ffl -r z> » 

Afciot, mfltsra^&TKfftm^^^^n. *^{-m?a* s Mai^n-5o c:© 
. ff^j«3Ba**«Jiur^«©a<*:*s7k'*t?!i^n*o £fcs doMJlMftf^-? 

fctfnl IE ci©i^^i:b-C. **££JE1ffij?r£J&JS£-r* £ k: «t 

^Ol^il^tlh^t^^o M»ft£«fc^TJl&#t;:»;b&f£ffl£* 

d© £ 5ft*ijii;{Sfi*ifii:in«> *&#©*«&«$*-* as# £ «t ^-t«t# 

h £*&f*©£jS©{4Hfc:§ai*fc D £*g8i*fc D f <5 ft £ IB it © g E&g 



- 1 1 



5 as © & * m a ei -e & -& „ 

EI2&, ±|B!f? 1 fl^^^fr 3Jf^&^®MJtS©J&®EIT-&3o 

hi 3 B(i, ±i3^ i nMBMt&tD%m&&fc{&ma*m^MJ5frc>%.tzm 2 
©¥®ei-c-&3 0 

si 5 (i s ±ib^ 2nmmn ^;^5v^-t. 7k©^nt ^^-c*^ ©M?a^^ffl-r?> 

I6it ±hsm§ 2 ^jfciJlUw&^-r, j!9j£©^?&£Ml-3 ^s^tMt 

Jll)o 

ei 8 a(±. ±mm 2 mMBmiz&t> zmmmtt&mmvm&ttmi&m-c & % * 
Ei8 Bi±, ±i3si 8 Aiz&vz%fe&£mw(Dwtmmf&m-c&%o 
m 9 a, ±bbei 8 b iz^^nj±Bj&&(Dm&*mfaiftiz^?mmm-c$>z>o 
m i o Ait, ±tzm 2 nmmmiz&tf zmi&vmwMfci&mjsmz^Tm 1 © 

ei i o B« N ±m^2nMBMiz&tt%Mfc<Dmm&fc&mx&z*-rm2 © 

Ell Ids ±S3ff§ 2||^ff$^tiM^^^^ffiJr[iaMte©mBS^«^E|-r'fe^o 

11121*, ±i3Ei i i iz^?nj±Bf&ffi<»mm*mifaWfc7rstmMm-e$>z> 0 

Ell3AfcU ±IBEI 1 1 {c^t-^EEJB^a5©lEg&a t7k©^tn^©IB^*^ 

i-^ i ©#*iEiT-&3o 
Eii3B(±. ±ibei i i iz*irmf±Bj&ffi<DmwtiLmt7k(DMftt(Dm&** 
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la i 3 cfi. ±§bei i i iz7rs^nfcMf&ffi<D%iWi\Lmt7k(Dmtit<Dm&*m 

-5) o 

IHBIt ±!3IH 1 4 AK;fc(*aM*a$6£gH 1 1 (0tfc*mx&Z> o 

EI 1 5 (i N ±IBH 1 4 B©£JEJ&j&3S 2 3 (D±famm £ m T mUMX * o 

ei 1 7Mt *^B^©^4^^^^{3^^^^s^<gM)3fi©mBS^«^iaT*fe 

HI 7Bli, JiIBEl 1 7 AC;fcW££iiS$8£^B 1 1 © $ ^ El T* & § 0 

-5 o 
-5 o 

El 1 9Blt ±BBEI 1 9 Atj5ing?aMSI 1 1 ©S6;*:E|-C&*o 

El 2 Ofck. ±IB^5||Ms^JI8ti5(t*«K#3g|*l#:0-aJ&^1-«*«E!-eSfe« 0 

H 2 1 fi x EI19B C^f A^^EIT-fe§o 

ei 2 2 A(i, ±mm5mMBMiz&%mfo(DBm&ifimmfi&*m-fm 1 ©m 

^;EIT*$)^ 0 

El 2 2 B(i N ±8B^5IIM^«fc«*«&{*:©*«E«tn;fi»*ffi*w-r» 2 ©*g£ 
Ji;E|-C*$)§o 

ei 2 3 A{i, ^mm(Dmemmmmizm^>mwMiAis,m^0mmmx$>^o 

m 2 3 Bli N ±|3EI2 3 A a M*S$8£^B 1 1 ©i£*HT- fe * „ 

EI2 4Aii. ±SB^6||BlS^SgK:*5tJ-*fliajJglfti£«||BCi5V^T. y^h©@B 

ei 2 4 B(i x ±ib^ 6 nmmmizjsttzmmi6.tn&mi&izii^xpt homm 
Ei2 4C(i, ±%zm6nnBmiz#ft %mm&fci&,mmiz&\,^Xs sst i§© 
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minMmm*mw-rz>rztsb<D±$?,mi , m2, m 3 A#t>"gi 3 Bizmmztix 
®.<DnnBmx~mm$ nx^ %m-<D^mn^ t\£®mmm&*tttztz 

Mo 

iSAia^ £ fes 2 &mmmx$>z> 0 c^^e>©lat*sv^■r. ef-^ n* '2 

5tlt HM4?SBP*ilSt5tiOtfc4. 

~F©«SW 1 afr £>||§Jg 1 b (;: jfcttTmj£ft a zfcSAff 2 tfgfttt t>ti%> 

t&iz s 4 ^ e> im^A^ 2 ©&■*>»{£&: *»w--rs^iRAe 3 <btt 

TV^o d©*^^ 2 fcfc. Bl 2 J:-5 «&m 1 a ©IS<*:*H*lft 

¥«4^?>m^^ilhl©a5{fttl9!»?)nfcP3^tt©*«lAP 2 a ^jism 1 a a 

^©«sia 1 b<Dmi£mfift$&&izmttbntz^HBVi<D7km}iin 2 b t*mm 



- 1 4 - 

««ift<a»«ss 3&*»«*js« ufcttJBT?*«iAP 2 a©aia(fit«3&siszkJ»wL «t 

#>t N *©g^-JBtttt*|SiAP 2 at* (0»*.Kig*W) Asfitftft < §Jgt«EA 

Qnm.xw 3 a, tp&4 izmv ztitzQumxn 3 a h±fe^m^{±}p 2 c t 

±IB?£^,j#£tSP 2 c ©*MJfl oS ?) tK^A^ 2 ©i*gfl!fc:B\ 111 1 ©IfiAEIt^-f 

a a t, K-Affjt^©pimgi5« 5 tfQ^&itin 2 c*m.o hm^mxm 2 ©# 

ffiP 5 a^Bfttt^iiTiS 0, ±ffl$^,iftAP 3 afr£>^Mij&A^ 3 \zmx^titz 
^SAti, ^^fcffip 5 a*&*«Xfi 2rtfcnfirai-f*<fc-5K:&oTV'»3o 

e d©niaigP«5 ©ffi£^j-&H(±, A 9 t^^^^PRtJHP 5 afflffitC 

:fe(**3k3*A«2 ©«WfiB«l*mS©fiit:l9!^-r*c: hia D^nftajP 5 at 
*iJt«*JBE t^m.mXO 3 a©JE^7 (A^JE) £ft LT ftJEttflg i: & * 

a 5 -r &fc>*>^mA#£mi*ajp 5 e>m7kwonzmm-r % & 5 

tl% 0 i?tR4 AP3a) S^«t ttJ P 5 a * "C ©BEBt h2 * . & 
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jffi-f 3 «t o fc^StiBffiP 5 a K:fcl* * ig*W©#ffi S <fc ? fcjglc 

ass** 5 tfrt>m®Tmmizmj&£ti2> *>©t-& t> , skx#@#>t^t-&3 t 

v2fcbfcig-^ ^©^MMte© r^^©^j ts-^VNTT^ (4) 

-f So 

vl • S 1= v2 • S2 ( 4 ) 

■f ^Mqtttin 5 acDfiIt*lt5i7RWOilv2li, Mfln^Jgvl ( 

= *#a^ 2 (*)*^n^?S7jcw©^3i) LTMit^s i/sztz ttm^za 

^a^b&i^i:-*-* i:* ^^7-^o^it:lo^tTS (5) 

v22/ 2 + p/,o + g • h3= C (5) 

, h3i^m.mmn 5 a©^*<swLa»&©js£ (gii#jg) t-fc^o c© 

J^£h3ii N i^Tk^WL (SifMuB) CMl/TTAOS^S^l/Tl^CfACli 
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Z(D£, (5) ti*WO»Epto^t»v^±i (4) ©H&fcttA-T* 

TJ (6) W&btlZa 

p = /O • (C- v22/2 - g • h3) 

= {C- (S1/S2) 2 - vl2/2 - g • h3) ( 6 ) 

£©5C (6) a»S>g»CJlgPT?SS #JK»lSffi«)l&S©3SK*i5£jftvK 
QUm&U 5 a0i^7RiWL*?>0l$ h.3, 3 iNfi*^ A<g 2 © Bfr ® « S 2 1 
^BgffiP 5 at^^-5*#A^2©©Tffi«S2i:©B«ht^Sl/S2^ < t^-tS 
^■BffiP 5 afc:fctt*ig*W©#jEp#a8J£$ft*o ^<Do%, lilfivlCo 

^§<t^Ci:o| &£&n»ttiP 5 a ©*«£$$< ts:fc, fc* v^KaiA^ 
2 ©Bf@«S2§/jN^ < (i^mgP# 5 ©3§^@«£*£ <) LT®atb^Sl/S 
2S^^<t4Ci:lciDx ±IB»ffip Soffit fcfLTAEEttlii: *** d 

m s ©us § $ t is t r jS5tasj£ ^n-&^^*©T-$)-2>o 

*^S£Jfcim±, fl&W 1 a^?>SSJa 1 b frtf-t J* 2 

fctS*W*flH t> £ -5 CLT^50-e, 1^*#A^ 2 CIS it § ^fl^ffi P 2 

saiBsnt^s i/s2**Ha^$n-So ^©piaiaw 5 ©#4t.t ^-tzk^a^ 2 i*j 
^m-tzt, mm%m 5 (Dm&mm$:mjjW}?L-c, ^nmtan 5 a©^7K^wL 

fr£©^£ h3o£ !5 7k^A^2±ffl^m^ttiP 2 c©&jt£fig**&©8M£;C 
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Z(D£olz s Qnm&n 5 aC:fct*3ig*W©»jEp&;fcajECWLT£JEEJR 
nt^^Piain 5 a ipfcifl** cnftSfcH3n£« £ ©fcSUIs Tfc^Alf 2 I*]©ig2k 
LTs 30,to!:4i^tifcT^^nn7^Bli, 8*zkw©$fc» F £ £ ^ t 
± 3 £x *#aiP 2 b #Jtfij£ 1 b t&i^TflSm 1 aitt#©*B*MI;&|q]**SBCig 

1 b t*5tt*«*w©«t«|ti&o'r«&ii^riSicifiSc itSSI 1 b®i£i^ig£a 

m*mxm 2 rttiaajSB** szmttzz 1 1 «tor^ tsta^^RftmastJ 5 © 3 

# & 3 o 

(a) ±iB^sss^-t*{±s B3Atsti5tx flfim 1 acDmmufim^&ffiiz 

1 ogg(tfe7K5lAP 2 a*f>i*WSlR!)An4 13BH^ti 
5 li, HSm 1 a©*jKffli:*tAP 2 al£§gW-& fc&fc;fetefllfc*#AP 2 a 2 
£ IS ft 3 «t -5 fc LTtl^o 

(b) ±iBn«ijKsn?{i, Tkftttip 2 b i b t jo^rflem 1 a 

* fc©T?fctSe^o 1 b CjS:i£tt£««©*J*l±lP£§9!tt* tK 

^ai 2 *mwL&%&m$-efri&$i±z> z tizx o-r#zKSfaiPA»e> v-r * dm* 



(c) ±mmMBMX*te, £^IRAP 3 a*«P«4±£aftttfc#. £mH&AP3 
fcas-C^&V^SfctB^fcifci:. #d x. {i 1?7k^W L J; D±#©flS#*M& 1 £ 

B : m 2 3gftgjgj£ 

>^^-m^©flG^«9^igffl Lfe-nsfi^^^ovA-c, mffi*0mvxm.wir 
z> 0 H8A^'^5v^T, ra-s m izmm&ifn&mm. 1 oass^ 1 uimra^^^ 

t, 1 2 {±ft&{£^& (8*^15) , 1 3izmmm, 1 4(±j&fc, 1 5(±*® 

i&IB#£ffitn;ffi«JKMfc LT®Jffi*tolix MiliVLCC (Very Large Crude 
Oil Carrier) a^^tfeC^Ctltil U fl&OS^CDJl&jteCifc^T * 

vn-So 3©m?S^*^S l lli, EI 8 B izmT <fc 5 »3§te l 0 ©*g*&® l 2 

cfEsna AEEjBj^ais 20^ jtsft i o %mm l^o^si i 5 (D±~fiz&\,^x 

£ffl£EJ&J5fc& 2 0©i¥iMK:o^"t!fci?l§-f £ fcs aEJ&JsSSB 2 0 tt, 0 9C^ 

a® i 2 Lxmfcommxtt&^fiizmznzm 3 0 130 *n&-rziz 
&> iz m 3 0 1 mfomk 1 2 tamK-wtztizzv? ? \> 3 1 , 32^ 13 0 c 
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MLTmibW (#HJfiJBJl!-eia*&f*l*lfl!) tBBSftSxfczkairti* 3 3 t lilt 

±1211 3 0 (DBmt. NACASS, * s;^*HS& fcHStfjtffl rIIE 

Cii:!!l4<t5CM*n4. I3 0li, mU 3 0 a 3 0 b £$Q& 

©3t*T£lRlDvefc:|q|tf\ W30c, 3 0 d * ± T # fa C IrI W\ ££t3 x MfrBt 

t^-cx 3 o izttLxmjj-h^fagizftmi-z (.mfimiz&^x. ±is*w a t$ 

X® 3 0 cfl9©«tJS#T£&«*fXffi 3 0 dfli©«E3SC Jt^T * £ < ft*) £5 
«X§S& £©*&**"??& !K mfMBX3 0 1 2 £: ©F^PPi £M£-f * fci&fc 

ftflfa£©iBiB#x 3 o fc^&3ft-tai!)tttts>ft*o 

8fc*3grttf;3 3H\ *ifT*£;J3{*S*ffl»ft£ffl»tt C3KW-r*fc 

6tif;HPl2a 1 0 ffl^fflfA^Ioiat, m&i% 3 -3 a£0S#*f.*g 1 

2 £i!S& ttlClS$ft«. M*Hll*l&3 3 (±, X 3 0 ©Bttfci&d «t 5 

KJ&j&SftT* !K 0©*B*IpH (7k¥®rtT-aB^ 1 0 ©Mfir^ftD veB&S 

t^frfroflg^lK 1 2 £©i^£#»&& 1 0 ©MfT^lRlDvetr&o 
tfltttSftti (tSb*. i6ifi^[R]±[pl^(3a^t3^ffl1-§) }g|ffi®3 3 b 
S*bt^5. £ £ :©^iB3 3 b ffl^ffettiEt&^-t, R»?L*» 5> ft* 

mmn 3 3 c #§git £>*i-£^<3o 

£n5>fc<fc!K ajEJ&fiRfiB 2 0 E18B(3^^,to^N Jt§#©MfT# fa D 

2 0 £.&ttZ#.(Dmtl1fimm<DVtWi£.rji 2> «t d »1»8t#;ft!f* (CFD : Comp 
utational Fluid Dynamics) iz «t 3 SfclgJBUr £ J: -3 TlSft£ tlX ^ 5 » Cd-Cli 
> BfS©l&av s ^©fla^BSt-^-^ gEff^gfl 2 0tt££fc(t37k©^n# 
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&ffl=a : *S& 3 4 iCifctt £*©»>£ (JfefcTtt) #I81V s Idtt^T*!* < & (5 
x fro^BS 3 4 ©f£*g» 3 4 b (08B#i) fc:fctt 4 ¥£3^t^ Vwa 

tfiaaufca; (2) ^itfc-r-^o ;i©h£x ^ (2) it so a 

tS*©?&£x Hwa{±«7k«S*»?>*8S3 4 *-e©Bg« (*«!) ^iTSo 
Ifettb : iftzk3i?F*]{fc3 3 ©#ajP 3 3 c iS#lc: Jt^TKffl 3 0 c j£#©zk©»t 
< ft* d fco 

Ifettc : ftffiP 3 3 c frt>-F&-rZ>7k<DMtl&1l-fZ> Z £„ 

Hfcix *S&3 4OA0 PCisWSaEgSBriiiWCJt^-rrtS (tu§P3 4a 

x cf^gp3 4b. mgP3 4c) ©M^«f®«>?) s ^ < x ^fftl:> buSB 3 4 aM^ 

3 4 c (3i±^T**gP3 4 b(Dm&mmm-h s w< & 5 nz,, 

x liltfcMb^lfcttfcti, 0!*.tfx ftt7kli?f*Jffc3 30iittffi3 3 bfctt 
^TI® 3 0 c ©£#*J&ffl < ft -5 £ < ft 3 ) «fc-5C^ 

S)f>HSo *fcx l»bfeiffc5|f;tfefi){:, ^Jxfix *HlP3 3cj£«© 
^113 3bC±[qiStiGiJ:3Ec*<t-5affliS**-r*«t"5t^fi>?>nao ££ir 

x ufc£#d ^Tifet-fetoiCx ^^(ix 3 4(Dm^mmm^m^mm 

-*x jtuHBmffciiBS 2 1 {±x HUHB^ffi^^gB 2 0 t*Jtt*«t*iert<* 3 3 fcjg 
^2ft3^#2SA^3 5©F«3@B^^3 6 fr£>ftoTl^o -fftfc>*>x ifcttilft 2 
Uix -^**I#:iAi3 5©^SxAnP3 7§^bt^$PI £ 

I8ftsft5ki:*c< mtxifif6i$an*mftfc 3 3 ©#tun 33c *^LT**t: 
iB;ft £ *i a «t -5 t & o -c a o 

^ffc^A^ ( A I P : Air Induction Pipe) 3 5 fix flGtt 1 0 CRSiJRJIBCx 
^oftJE0fiJtSP2 0 K;i3«-*Sfc*3lli*i#3 3 K:Jg*S*xJIUc]fti8x*ftx '>ft^J£;b 
iS&-eBrS©8E«©8E##8t»-f * J: o Cx *©rtep©Srffl«-*>J&t*a j £«>e>ii 
tl^o £fcx ^SXAftP 3 7 {ix flSffc 1 0 lz & ft * ?*© (tuft* £51 $ ft 3 „ 

ft*5x HJEJfc/&g&2 0SVa##AS3 50ttSt LTtix ^X«It<W$ 
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toVMT, EI 1 0 A&tfH 1 0 B 

* ^ADiiA/fV^o JfJttSl 3 (I8ASVS8B#i) ©tHrtCJ: 

013 0 (^r&oTTk^^tlx jgffll LfcTKSS 3 4 fc :fcl^"t ■*©«&&#»#> CI 
hCcfc^x TkSS 3 4 *«Eft**©«t£#:*:£ < & D x #*JE#JSffi 95 CfSTlT * 

o ?ut, *fi#i o©*t?rja«#ffi5£©i&»v s («i««sp«iff JiK) cat 

a fcx TfcBS 3 4 ©4»ffcS» 3 4 b K^Tx *£lfc*f UTiSffi & * fiBESBf 4 1 

:®S^cfeoT, ^ftBixnn 3 7 t*Jt*£E*cJt^x MOT 4 lcffi 

LfcftttlP 3 3 cfl-ffiOEErttfffi^fcaCx ^&Mg§2 1 l*]©^#: (tStKS^'S 

%) twuTEE^^jiB^p f i**f^fflUx m#iis§ 2 i ^«7k#£iai2n£m 

x £^&AftP3 7 fr?>^A Lfc^tfx ^#iiS§2 1 *«t«ib"r**K:SIDa 
ft3o * Its **fci£!>&3;ft 4 2 i: lt*t?gXL, flQte 1 0 

©STk^® 1 2 ©$£#K^jR©£liS4 2 As^Sts: (3 «t D x 1 0 ©ff« 

•e* fc#>©^*;i/^T-&3o d©^^;i/^f lix M!±B)&ffi2 o ia O*0^Sjt>t 
<i £ 2 3 ci iit-ff ?>n^*)©x*fe t)x ^<**apje \sX*.$nz&mir 
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)ST?feD> £H*&ira£E*-*fci&©gH* J *B"e&* d tfrbs mfcl 0 (DM&o 
C©t§^r£&^T, HI 0BC^tJ:5C, *B3 4tiD, ± Irfl § £ i& i: & 

ufc«Eft#j&fiKv*n* fcifrCs tan 3 3 c Lfc2kii5iift#iB 4 3 

*»5>(iii%*|q|t«Eix©lRl§*^itTTPIt-* (±gBlfe#c J: & ) o Z(Dt%, 

2 t> <b*%tti}ummx-mmn 3 3 c*»e>«m4a»ft-r*o -r&fc 
s^c, *s§3 4 cisw-apiii 3 0 c^^ins*©^!^ M7kigrt#3 

3 OftiUP 3 3 cj&m (Dykom^l^it^XA^^ {±fR2kifr\> &*)) fc&tx zk 
<*"©IIJE@ffi4 1 Ki5(tSEE** j m«[#Bq4 3 A» £ tK * (3 ft j!p o < 

£&x 7KSS3 4cDMSSif®tt (*«fcV*©Btt) #JSgB;T£«<b-f Sfc&t;: 
, Tfcgg 3 4 ©7K©«tft 4 0 liI»f«ll:^fS4»S*tt-5 (±IB^{^d £ *> ) 0 
d©*:^ 7k©^Eft40i±x Mifc£©E&# D #*£^7kS§ 3 4 ©^4igB 3 4 b tzjs 
^"C*S&«K&*f-r*o ^(Dfztb, gffi4 2CWbt, M^ffitf £ftfclR]£ 
hStt^ftt-fcSTlRl;* (£fltt;£|q|) a^S4 2 t*f U"CtB*L f 1 #f^ffl-f 
o ?IT, £ o LfcfcHB^ffil©* (f*iO«tt*Af, JE^ffi^P f 2 , »^jL 
f 1) tiD N ^JS4 2 UTlStftfc«ca*5&S/J^ < ft »)x Iil?I4 3^f, 

©m?£ 4 2 ©$£JI&#{£ji£*i3 2: i: * b iitffctt©^*;i/=¥ 

f&fr^ 130 fc«E2k3gi*ifl;3 3 t J: & m H&{£ita$ LT©7k8§3 4**m 

Js£3ftac:i:£«fc»K Jg;*jL f l KJnjU JE^£JI2# P f 2, ftioitt^Af *5 
ftfflU m^^® 4 3 *»£>©MiS4 2 ©*fl&#(Eji3ft> *fciIA<*;HamiS© 

*©»Eft 4 0 «t & x S 3 0 izft LT±Iol ^(DmtsifiWmt 3 tz&>fc s 
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i o t*{t*»mffli* s ±Sb. fls&i oaa*®*****^!^ 

^BEJF^JEtfeSU 20©Xf7^3 1, 3 2 {is tKE§ 3 4 ©mgg»r@a£#,#>3 t 
8El»£gfbi*-a:*fctf>^ HJE@m 4 1 #J&JS&£ft*2kfc 3 4 ©if ifeSP 

3 4b c:fc^T±aE ufc«flB2ri*]©# £±f in£-fr3 £ o £*r*j£tt < „ 
^jE^m4 i K;fc^-c$s£-f amiS4 2 ©aa, -eottss©^^*^^* 

■SiSffijR^EECIgWSStt-So r«c*>%s TkCiSttiitoSSM*©* <fc D * 2^ * 

©m?S4 2 ©$tfl£#{5:ji£ tl%> Z £iz £ ^#B4 3©&< 
2#'J>*<fctK 0fM©«©m?a4 2 UT7K*l3?gA?ns Sft*«Ift#SSE 

% la iS M # SI £ H M £ ft * o 

s££ft3;£#K -^©7k^T-m?a4 2 ^^Kjf^) £ & («>L«»i£tc:?&oT^,?a 
ifi^m-t £ t &) {3, AJE»Br4 1 *» £ttft 5 £(£oTftiS4 2 icA^&zkJEfr* 

hi ifis ±aa»*iajn;fi«ji&©ttjB«4^ itt^o 

. J»f*K:0£ttfi6fc»ia3ft**l>f8i 5 1 i:, gftffi 5 1 Pilz%M&&iz, 

(±T£|nl) CSf»gSK:JR$$nSfi<*:?iAe (AIP) ^UT©l*)f^5 

2 Km 5 i c*r-rai*ifs 5 2 ©M^fRi©^^ ess) &a»t5 it a&o-fSH 
mmm 5 3 h5ix.t^5o rt« 5 2 « N — smcaatt e>nfc^ffij^jESgB 5447 
*i3iqi{tfettJigTj^igi 5 1 ©±i*gp©Mp*»e>»A$n*o 

fiJBEJ&fiESS 5 4li, EI 1 2 tzfii-t «t -5 C ^tfgBfa 6 0 ©igglS&g <- «t 5 
t£2ft3te#g&« 6 1 d©te^gP# 6 1 L T Br J£©Bfl KIT? BBS 
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6 2 »62*if$t4^b7?»b63 J 6 4 ffiBfatt&tt 6 1 \z 

6 6 £ £0iS;LTV^ o £JEJfcfiRSB 2 0 flfift©}! 

7 #7M£ft<?>o mfoM&6 8 Ut, F*JfH 5 2 ©tfias^ffltts ?iffl1S6 

6 ^tR^gp** 6 1 fc©WHl6 9 i:HuS3^fcBP 6 5 t*^LTT*tl»$fi4o 
El 1 1 izMZts tefiligflgB 5 3 {is JKfrlKJEfcJfc tt, ftJEJ&J&SB 5 4ffl«S 

is*»5>©^mwss (^msss) *nfls-r*fc«>© t>©-e& d ^ fi«5 2Sfs© 
teait^tt$**fctt©*— ^«s?©ia^ u&v^iE»a5 N /^©teSf-ftti 5 2& 

- o Lfclit/&©M&f8££IB 5 0 £{l;il.*J*K&2n;&ttJl&M 2 (i, jKfrttJIBt: 
IB l^TjuSHfi5gi5 5 3 fc«fc »> ft£EJ&J&®5 4 ©^aJH5£ £'£<b£-feK mCtD 
flJEE0$gB5 4 t «t*Jft*©J«in*ai«C«i*!|-r« fcfcfcfcx ajEE7&JS£S5 5 4© 
i£#©2k©$fc*i&flf3©ttJSK:flHffi*"£ «, 

^^(im^^J:-5^^^^©^M^J^>?) s /J^^VN^SSftJ^><£^jf|ji^^{3{i, m l 
3Al^tJ;a(^ ££EJ&J&6& 5 4 £ft8#:©|*]{B!l (StKM© Clilt^C 

fctiUs MfcBm&5 4 £ ^^©tiin^iipftj-r 3» — m;£©*&j£T© 

*rifT«Ffcfci\ 0 1 3 BMi 1 3 CtSti^l:, aEEJ&J5£gB5 4&^8)s^5)7k 
(T£K) '£ffi3-ii\ 7 0 £|g££i*TlSS#©/§t^&irC£{£M-f 

So JIJEEJfc/&g|55 4©^tbi^^* s ^<b-r^> fc. AJEE7B(£SS5 4©tK8§6 7 iciA 
"f 3B$5afcfc <9 ©7k«#^-fb L, 6 7 C^tt^OM^A^lb-rSo C ntz 
it)v n&mffi7 1 ©ttJi (ftokJEfcif) ^*ftl?iBjtp£>©»flJi#|ra©:fc©:*:$ 

stf^b u *tsA?n«a^a 7 o ©***sE-fb-r*o 

-r&fc^x HEEff^gB 5 4 ©3lfcBi^£ «<b£-£3 £ t «t D v IEIBr7 1 

©EE^^^iE^m 7 i ?a^©7j<©Mn 7 2 zfflw Us m?s 7 0 (D^^m^mm-r 

&o ^bt, fl&jg£f& &fcJStfJ&fi©.^?S 7 0 C «t D^j^®JaiaM* s ^J^^{3^ 
£ ^?S14il5 0 tt\ ;>< >7^>*B#£:&V^ 1*1 IS 5 2 5 1 
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**#&?&©*© t: us e>-*\ ^AiiH^ifflii*^, ffe©B#t-e*> <ti^o 
^©iaaiimi:v>ofc^©{± N «s^©ff^^^b-c^^:is^^n-So 

C : m 3 Hffltf&H 

WTx *l6W©»3^1lS^fl|K:«*«Sft:©J»JRffiiJt(£aj|&* % *>3> 
^^-m^©flE^flSl3iiffl Ufc— * JIB J15 JIB fcov»T 38118 -TSo 

El 1 4 AK&^T, ft-^- M IzmmmtAmmm. 1 Ott*&#: N 1 H±%r&ft2L%i 
I> 1 2tt*&fMHR (8*31®) . 1 3tt«tMSx 1 4(ifc, 1 5 (i*H (ig* 
18) *^l/T^5. #»Sffiirt<E««&Mi: L-t©»S;*;*at±s MxSVLCC (Very 
Large Crude Oil Carrier) fc^ofct©#:nta^b % fl&©«3S©lfij|flCJt 
-<T N i^Tki^ 1 5 T©*&##« 1 2 (SzkM) fcfci^TJl&iaffliBSItfJl&ffllfc** 

i nt. si i 4 b izfj%-r <t o k x ASE^isf:)- e> n^raa i2at 
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mm$nz>mft.m\*iib2 o -os#i^i^2 o i:jii$n^^#Af (a 

1 P : Air Induction Pipe) 2 1 t £ ffi 7L Xffif&Z tlX ^ Z> 0 *fit<£3lf*If* 2 0 li 

PSiBaJkHi, huIB^#:^A^ 2 UK liflBftft& 1 2 £ ©jgij^ffl © 7 ^ > j; 2 
2,23 ifiWt bftX^Zo S; fc^ IS#^& 1 2 (~F£) ©3$ 

gpt(±, 11 5CSti5t, tt^Iqltw^ U-C**a&CSE?9E U*»3i^f #[S]itu£ (IS 

(mmm) zm-ts'&ismm 2 5 ^^tatt&n-r 3ti.£©f4@2 4 
, 2 5®«as©— aj* j sv^c-&t>*e>nTx (&^stf©^;g#jM£n3 

R il Hi □ 2 6 ifimtbtiX^Zo 
mi 4Al;M§h, ^^#a^2 l its 2.k.LX i SVt<Dmttfre>mitLi<ti. IS 

2 0 fc&m$tix\^z> 0 £©m#a*A© 2 1 2 0 fc#gE«ssft* - 
tiaot, ^©rtasffirat UT«E^iiK3 o^j^j^*n*o c©m^^is§3 0 

m^ziA^ 2 1 ©^fimAftP 2 1 a £^ UT ffl (*£0 fcH 
#Jig&3 0 (at<*9g|*ift:2 0SVS^?!IAe2 1 ©rtaJSH) {± N 'J>£^flE:fcii 

i*i#2 0 ©a*«t*stt«*©«En* s ma©ttiBK:&% «ta $kmmfot>¥ ( 

CFD : Computational Fluid Dynamics) C «fc**»Wffi-$>JK^iSi&3 s ©|g*fc: 

--tliv BfJ£©«&jiV s ^©jRfrlSfcfc^Tx mWMftW 2 0 ©&£fll©zK 
ltef*£#raffiftto&*©fcft£«fc^-cm#^IH (Am) UTfgJEEt 
&-2>Hffi®m#ff£/&£ft3 cfc -5 fc x MttHl*)#2 0 ©jtu#£4® 2 4 *««&«:©«* 

MttHl*)#2 0 #Jf8ft*M£ 1 2 fcjglffcSn* d i: \Z kiX. 08#©&7j< 

^ffi i 2 cg» 3 i isii^n, mfcnfafo2 o ©&#f4@ 2 5 wzamfr 3 1 
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5 tiatt&ftfcftffip 2 6 a»o*©-as#&aL3 i ©rtsstgasft 
afc^fcttitaBtfiBtt©©*^® i 2 3&»t>^mbfcttsik:ia$ns«t -5 t&^-r 

1 1 B\ fSJs©J!££^Jfc 1 o *fctt&»HJiB£ft*o &:Jb\ HI 1 4 B izmt 
2 8, 2 9ii, 7^ >vg^ffl©^^^r>-efe^ 0 

#A2 1 ©F*)3B2£ftg) C x 0©Mffl^l5(J|5] b7Mu£T-zk (}§7JO #AD 

&A,W£ 0 fllJUS 13 (EI 1 4 A#BB) Olijia D JtS#: 1 0 *sjKffttJH & 

* fl&tt l 0 iztt btffi*tw&*©»ii4 0 *sBJES*n*o teffttJUtisv^-r 
s J&JgT-(£s 8Ef*3iSF*l#©fiil£**® 2 4C±oT*©«£g&#8J5fi>e>ft.&z. i: «fc 

«t tK * + ^fijgd^^^^^n, c n s> £ «t a. hu*^@ 2 4 ©uffifii, -rat) 

*»m^f4® 2 5#J©7K^t*5»^#7l<ffi* s ^0fWf3^T-r^o ^UTs SSftlO 

©fttfrJifi^w^cji&jav s m^^mmmnmm) izm-tzt, m#?4®2 5 

fll©*^^-^ LX{&E.ttzZ>fkE.mpft 4 lifiMl&ZtlZa 

tBP2 6 ©ffi;fc#ffi^fci&fc: N ffittft&3 Of*]©M# m&RV&$L) I:WIT 
JE^£j@E;>j##ffl U fttteaSS 3 0 ft* i: £ * ^m&Aft 

□ 2 1 afr<b^A L£^* s x 8fc#$ii&3 0 LT** !> ft* «, 4 

LT, 7K*l~i£D asnfc^ft^^ 4 2 £ UTzkil^A U 1 0 ©Szkit 

® 1 2 ©&#£ £»©£[?& 4 2 #t>£-T3 «t d t> x 1 0 ©#jgj£ifi#<ffi 
M£ ft * o 
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■&Sfc«)Ox*;i>^f"Cfc*o lOx^^Jfli, 8t#3fct*3#©iiu2>$*iB 2 4 £<fc t) 

^mmmmxit. c^<*&»a-r*fc«>©j*tt»n 2 6 tK itsft© 

?StKM 1 2 fcft LT**«>C&i8£ftfc&£&H 2 5 fcifttt fcft-t^S ©"Cx S 
Tjsgt® 1 2 fc^frfcErtCftttlP&KttfclS^tt^tN «&#©ift*^ffl 1 2 c 

*5»-&m^©iS* 1*1 camp 2 6 ©^p®«£j£ <t-^-h* s T*^§ 0 & tx 

CI©ffe£**iB 2 5 3 1 ©»*!&*» D *&(*©ift*£IB 1 2 

pifl!fcBBi9:$nTi5 t> ^ m& 3 i©p^gi5(3^aiP2 6 ©— gp^ffi^ns ©t*. re 

□ ffi*©J£^#ffin 2 6 J&§f£©$7jx^i® 1 2 ^e>©fu^f4ffi 

2 4 (St>*m^^®2 5) ©^ttiSStfltPfHSftx 7k©Mil4 0 izMLXUVit 
& t> 13 < W 

Lfc^^T. *HJfiJBJIiTf{± % 7K©^ti4 0 C*ff SjJiifritin&JflJ*!! Loo. 
B8nffi**©l£^i*ffln 2 6 ;B»&^*©^tf&4 2 ^^tH-T^ 3 ^ RTfg ii «c t) x - 

^ EE em 4 1 ©J&J&Cfcfcx h5*^cS 2 5 #t>'^7}$4® 2 6 (DMVt^ V 

&&m-rz>t&) ^ffifam 4 1 *»5>*in« t^o-t^,?a4 2 £*#&7J<je# 

ftTV^o LfcjP^-Tx £Efl5ffi4 1 fc^T^ LfcMiSttx dfflj^*»e>*J* 

»»!*©<£» £ *U £«< o 
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O 

^'gJgnJt£T*fc3o mZ.it. ±j&LtznMBMX&, #$6HJi* JIB Ufc 

d : gg 4 mmmm 

eiT, #38 HB Jt&tt© JPJtigtn;i£MJt§£x * v*—£r3 >^ ©HE:*: 

1 2 fcijl&ttftfc (&*3t®) x 13»i*(ljtSlx Hlilfi, 15(±7K®(^* 
n) £^LT^.S>o ^MffittfiMflfiM J: bTfflSE^:)IS(is 0i*fcfVLCC (Very 
Large Crude Oil Carrier) t ^ -d tz * © ifi :ix ^ ^ Us ffll©»3I©*&j|fl£ J± 

u^fem^mw. i i asRHftsavt^So 

m^^^^S 1 Hi, EI 1 7 B tc^-fct o fc N ttJUSfciftW- f>n&IBP 1 2 affi 
a&£ft3Mft3ill*Jffc2 0 fc N 3©Mtt3ill*J&2 0 izmffi,$ ti% ^iAf (A I 
P : Air Induction Pipe) 2 1 fc. $fl| x. xmi&£ tlX ^ % 0 MttSgftft^ 0 li, 
F*3®CSiH**1-Sliitt (0!S.fcfRtt*O <D&#£LX±tii1fimi$.$tlXjSt). 
*©«l^fiI©ffii'i!l!gPCtts HUHB^^^Am 21H< 1 2 h©jt^ffl 

©77>y2 2, 2 3 ftmil btlX J&S&*M£ 1 2 A©iii (Ti 

) ©tfjiSfcJ:, IRICW Lt^i&KM^n (£4B24) N ^©f4@24C(± N 
8Ef*3gl*l#2 0 rt6afflOMni: l/ts Jtii^^&ftS^ttiP 2 5 ^gStt^ftT 

*5») N -®^tbP2 5 (f4®2 4) a, (mmm) iz\tmxm$tix^^z> 0 

Stts «E#3g|*3#: 2 0 li N *t®2 4©-ap* s *&^©S*^iS 1 2 A»*>^aiL-C 
BBS ft* i: £i>lz s fkf±Bi&$t Its 2 6 &ffi 1 2 l:SLT 
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ti^o m#^A<f 2 i tmtt-mi*ifo2 o fc#&ift£ft* atiot, ^®f*j 

SBSIHIfc bT^E^MSS 3 0 #M?n5, £ ©«H*«K 3 0 tt, S*#Af 2 1 
©^m&AftP2 1 a^bT-^Mtt^fig (AM) ^fifc £ ft 3 i: i: b tc x 
S&i^iiuaB^ftP 2 5 U-C*+£IB;tt£ft* «fc -5 «E#JI 
&30 (sSt#Hil*]#2 O&tffttt^Alf 2 1 ©figp^) |± N 'i> & ^ -E 2> Jl £ T* 
3f^cD«S*©«tf*;**«E«r-r* J: o ^©BftB^Stf #£#>£ftTi^3o 

1 ©««J^SB»©B«^»EB(afitix jKfrl$fc»£tf:3gl*l<* 2 0 
©&£C:fcM*a*©»ft#ffiS©ttJ16C&*«fc'-5Cx »ttafc#;fc3£ (CFD : Co 
mputational Fluid Dynamics) £ «fc*M®lBW^tfi^it»*S©feS£S'3^Tg8! 
fi-£ft-t^3o 

<r&fc*>, mj£©«&>sv s -c©jKfirB#£:i3^Tx flfitt l ocjsftsffl^ima* 

©SnCtot^ftSU (AM) £#LT{gffi£:&3llJE@ma s ^te^rt&2 o 
©^{MCzk^KJ&JSKSft* «t 5 I:, fB&©$2kM 1 2 & ©«t<*Sgl*li* 2 0 
©$!l@2 6 ©g£fctm£& £*#5£#> £ftT^3o 

-©M?a^^^m i i \t, mfevf-i i >^t?«e#«b& 3 o^!;^§ 
mm) ■s»#>:r&£ N n^m^^m^^/vti^ (^m) ©»«pRsgsaHb;* 

* 3 d t t £ |9 , ^©^m^#t^gB^ 3 6 £^bTflSt#Ijlf*I#2 Ol^CSl^f 

^^©-c-fe^o &n,*mifc-tz>* j = >^*{±, m##A^2 1 ©^M&Aftp 2 
1 aniSB^ft^tf-S'j^s 3 7 ©ttiflij^jnts^-t, ^m^cDMrnmrn^i^m 

i:iot^«)?,n5o dCl-Cttx ^^«^ft#Xf 2 1 P"D^©^M©^EA«* s m 

®^$S#Jg^£ft3 i -5 Cfc ^tl^c ftffll&B 37tl,tl±, MSft^«MIt 
Mft©^ft£ft$imt£&*©#fflV^ft£o 
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1 1 (±. Ji&JS ©£<*£/& bT 1 o££{im$if2S£ftTl^o K&s El 1 7 BC 
it^ 2 8, 2 9(i, 7 ^ >vg^ffl©;W 3 o 

f?Jt§ttll^:fcV^fi. M&iIS&3 0 (i 1 7 Bt^tiftlfil*:2 Ofi^ft 
^A^2 l©l*lgp^P^) fc N 0 ©jSB£t5lJ|i] b7_Mu£T-7j< (rgzk) #A 

^)?i^T♦V^^o ifMfi 13 (017 A#B^) ©jf D 1 0 ^jfctfrflxlit 

tzzt, w i o tMutffi*f«)'5;*0in4 o tfmmztiZo 

mnVlMlz&^X, a&)ST-ii, ifc#5ig|*)#2 0 ©M2 6 C «t oT7k©M8§# 

T-r^o fit, o ©Mff^^^m^©m^v s («^«*s4s«n;fT3afi) 

d © £: ^itAnn 2 1 a tfe»*JEE* t Jt^x 4 1 tB Lfe^ 

WP 2 5 ©flE;*j#ffi^fc#>Cx MftiiSS 3 0 F*]©mtt (igzk2ltf£m) £*fbT 

ee^se^m is 3 o /p^^Tk^ftffi^n* 1 1 * ^mifcAft 

□ 2 1 a *P e.«A bfe^#x 3EttilR3 0 bT** tSS D a* fl* o * 

IT, Klji t) a^ixfe^.** 5 ^^ 42h btzktilA bx fl&f* 1 0 (D®7km 
® 1 2 ©itt#fc^»©^$S4 2 ^Sf5: ^ (: <t t) s JtSffc 1 0 <DBmt&tri1fi1& 

tz&><D :n * ;u -£ 5 „ ^©^^^^(is HQ#©:?S7K^® 1 2 A> £> ^tfjf § 
8E#3iSl*l#©«ffi 2 6 lz &iXyk<DmW}VtM*mt$ J &Z> Z. t T'ff £, * ©T- 

* D x m^SrinJE bTTk^iwPftffi^sii^K^a^n*^^;!/^ iwit^T^&v^ 
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p0r4 1 tctot^bSffi^^lE^^litS — * ©JE#£j@B;b ©fF 
3 5 fc «fc -oX. Rff^©^^ ^ >^-C«tf*iIK3 0 fit^ 

«&r*o -r^fc*>s itjfiij^m 3 7 c j:oTit«iJ^n^^^#AW 2 i i*i^©^m 

^tf) t tUftttl&SSI 3 5 m^iiSS 3 0 F*J lz&m.W&te2ti 

z>o cntiDs 3 o rt£Mfts^m©«#igan u fttnn25i)^# 

i©^4o#*a*n4. ifctfot, i o ommt&ifiifiis e> c4£«-r* 

o 

z(Dtg. mi^mm3 o i*iii^iEi:^btiff h&^-o^©-^ 

3 6 ^©^C fcEE^SJEifra^fflf ^>©X*s *ffl^Oli^^ft^I3 
5 t «t -3-C(EJi***«tt*t!x ^S©^#M#ii88 3 OrtCiAt^ioCft 
*o Lfc#oT. £©JS^&}fi{£MflSMT-{;i, flEBBr4 lCiotitSE* 
$Jffi;*jfc;&n;U 5£«fcoT8E#»B&3 0 ^0^©liS5It 

S^kCiDx ^^^3i^;i/^^^T-^»©m?a4 0 fifcffi -f 

-5 o 

*9Ui6JF$^T*(i, **£ss#*imr*&fc©#aip 2 5 #s jis#©« 

Tk^E 1 2 £¥fr&iSl*lK#fflP*ifttffc«'&fcJ±'<'Tx iS*©iS*iiil 2© 
&*5x ±x&Ufc3SJfifl&Jifc Ufc#*j5RSStt©f3J&tt-^H*^fr-&^li 
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S^bfe*^ £ftfc:|S3 < x ^5iflS^i:*ffe©«Si-%^fflWtfeT-$>€.o 

fcjfcD-cjSEHajearftSo iMrt*2o (fts^aaMAt 21) © 
e : m 5 mmmm 

Mli*J6«iftffi«Jl&x 10 1±J3G#s 1 llil^^S^ 1 2 (±IG#*M£ (&2k 
*iB) x 13fc*J£3iS* 14tt|fi N 1 5li*® (^Tki) $:^bt^'5o fjfi 
trL<£«aSM i: Ut ©HE;fcj|&tes ^ X. (i V L C C (Very Large Crude Oil Carrier 
) fc^oftt©tf:ncKlU fl!iOS«eD«Sj|fllcJt^-Cx i^tK^ 1 5T©#Sft: 
^« 1 2 fcis^TJlfilgOiBtfjPllftiJactt bTtt^tWAt < BfiLZti 

ftT ^ -S o 

Hr&ft3LmU 1 Hi. 0 1 9 B C^ti^C, ft fclBP 12aC 

Kt££ft3«t#Ifll*I#2 0 - ©SfE#3gf*l#2 0 C8R$ft5^|At (A 
I P : Air Induction Pipe) 2 1 £ S^lx.T«^^ft-CV^So 20(i 

SSSBfcfciU B3iB3l#**A^ 2 UK &»8tt:*M£ 1 2 J:©iiffl©77 > v 2 2 

, 2 3 tfi&tt&ft-cMSo *b#*uri 2^<Dmtftm (~f«) ©ssspkhu 

JSStt©&*it® 1 2 fruits b^ojW^Om* (*&^«) *B6A,T?W£|qH3#b 
-tf4«)^iB^ftSf4® 2 4 tftgtt^ftTOSo £4® 2 4«\ 

M^ft6]^[R]^oT^^ tm^O^Tka® 1 2 A»e>©H$*s«!f «t -5 tlfttf e>ftr 
V^o ££s £4S 2 4&£©flJ® 2 5 fcli, «L#Ifc|*3{*2 OrtO^iOiat b 
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•s&Cs nm 2 4 ©na^tiis »j|*©KrffljiM*fcj&fi££*i*jittSB*f (»3 o , 

3 1, 3 2) #@fl|§:£ftT^£ 0 

-r&fr t>> 120 st>*ia 2 lt^tiatx Mf*Hf*]{fc 2 o ©tast fci^-Cx 
jia<*fflS*^iB i 2 (ii 9B#i) \zm Lxmfe(Dmm-em¥-'fT 

ciE^n?.^ii3 o, iig30 tmfaftfa i 2h©fig£iE£nTtgiR30 

=fe^^-T ^$ 2 13 1, 3 2 i: jFtBtt fcft-C^So 13 0 , 3 1, 3 2 ©Mli 

tT^iO £ft*o * iH30tt, hu^ 3 0 aMtt 3 0b* 
j»f*©3ifT*lRlD veCrfii^* i: J: I®30c (019 B#JSO , 3 0 d * 

^T, T££B&t?g@ 3 0 d £ Jt^T ±£ * t&h M M 3 0 c«©8t&#*g < & 

<ta taaafts jxti^o 130, 31, 32cj;d, m^amii- sra 

El 1 9 B ^ft^A^ ( A I P : Air Induction Pipe) 2 lii, ± 

LTIiStf ©gWfr£4lf/i££tu JtSttl 0 fe(i«sattflgt:»[IS!$n* J: fcfcfc. 
77>27 5^ltSM^l*2 0 fcJglKStt'rv^o Mtt^A^ 2 1 i:»t#3g 
ft #2 0 tWmmZtlZZ tiZji^X, ^(Dft&Qmt LTftt#;i8§3 6#JfcJ& 
£ft£o d©M<fc«S& 3 6 fcfc x SUM* A© 2 1 ©^MKAtlP 2 1 a^^UT- 

wsa^tt^ra (^ci) craiasn* t t<b\z. m^^mnmtan 2 6 £^ it* 

2 0 Cfcfr a#©«Eft#ffi3©ttflgC&3 «t a SfcteMtt*^ (CFD : Comp 
utational Fluid Dynamics) «fc 3 £ltt§)3?#T lz «fc T 39: ft £ tit ^3 o 

tftt)%, #!l;tf£s SfSOlBaV s -C©jKfrl$C:i3^-Cs *&# 1 OtStSffl 

f*J{£2 0 ©^*<M©*4« tcjgjsdt^ns «t d lw N HBttOiSzkM 1 2 & ©8t#fg 

rt#2 o (Dmm 2 4©gsajss£&£#5£«>e > n-c^3o 130, 31, 
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3 2 C<fc D s ^©1 3 0, 3 1, 32 ©Jl D &fll«-f ^©M^5ft 
ixt«fco-C7k8S3 5&imft3ill*]ffc2 0©f4® 2 4 izfa ^TmiXZTkCDMM&M 
AT 6 £ ? £ftTV^ 0 

m&nirttt2 o ^m&#A^ 2 i (Dttmt u-c(i> 0d*.«i*:£«ui<*n 

igj&£«j#*iSk:fl-3& U£ <^fc©##*U<fl§ue>*iao ftiSx 01 

^Co^T, 02 2 2BS#JBL-CWTifcW*-*o 

<?«Stt«Ci5V>-Ctt. ^&iIE§3 6 (0 1 9BCSt»ft*rt«:2 0 5VH{*: 
iAf 2 l©ftg|5^fig) figftl 0 ©JSBfcli&PI fczMftS-e* (IS*) #A 
D ii Ay"tr o jfjiig 13 (0 19 A#fiB) ©j£;frfc: «t D flSte 1 0 j&sjKfrttfllt: 
ft* ts Mifo 1 0 f3#UT*l*rift&7k©Mft4 0ifiB&2tl%o 
f&ftttMlz&^X, &m-C\*. isft#lfcrt#2 0©**iB2 4fc«fcoT2fc©$ftB&# 

2 4©*©^ajiai©ajiv^fc,i: & % **tfijui«*sj&^$n*o ^n^KiOs 

0 ©«tff3t«#ffi5£©)l&jgv s (0J*.H8t*?lafTj£ft) CaSf-Siis £4ffi2 4© 

■3©£: ^ SHAtiP 2 1 aK*5{tSJE*KiJt^x MmffiPfx 4 1 tjg Ufcgf 
fflP 2 6 ©jE;*j#fi^fci&fcs ft#»B3 6 |*|©«E# (iS^&VSSfO CSlt 
JE*£Jl2##^ffl Us 5rt#;ig& 3 6 *» 5 *g*#j*fcH <? n* £ ^ * Q5Lm\tl 
P 2 1 afrZmA Ltz^tiK m#MR 3 6 5S» UT*i*'CjBI!J&Sn*o * 
UT. zfc*£j£ »} 3i*ft^m^* s mTa 4 2 £ Ut7k(3^A L, tt^l 0©M 
ffi 1 2<DK&lz&&(DfS 1 t&4 2 #^4t?>^J:(a D s mfo 1 0 ©J*«EigJn;ASfi 

g=&^'fb^-^^fc4?)©^^;i/^T*fe^o c©ai^;i/^(±v «&<*©S7k^i5 l 2fr 
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b&m-r z>m#-mftfa2 o©M2 4 1 i ^-r 

M*&4 2 ©gtfl&#{£3t;*n3 0 

#*lfiJ£Ag"CJoU »t#*l*l#2 0 ©iiuSBtS 3 0 , 3 1, 3 2#K§8! 
$nt* I©13 0, 3 1, 3 2 fflU D l:fiSnr^4D§o t»*)^ 
EI 2 2 B tz^f <fc 3 £ % 1113 0 ©fa t) fc: fcOT* zfcK 3 5 ffl © M gj 3 0 c (3 

tt^o £©fc tKSS 35fl(©^®30c -CfcfciS*^® 1 2 Ki&o T «t*i* * 

ca^T^n§*©^?iA s Ji^ Ux hje@f/t 4 1 ©»7Kje#£ e> t:®Tt^o ^ 

0 2 2 AJ&tfEl 2 2 B tti^ LT^&V^x 1213 1, 3 2 t&l^T 

?> tJfj^-r *o -r&t>*>, 13 0, 31, 32©j^i3 t£ tzmmmtir 
tS4 2 c^-rs** ^(»vk^\t>bm*-f%o ititi^ 2k*t-scm$nfc^« 

*^js^flg-et±x & i x 3 o ©/I & oi^snr t «t n , m 1 n 3 o © 

±Tt*E*iM Cx il!30?^ LTJfSft 1 0£*rLT±[Rj£©i§;*jLf# 
f£ffl-T*o * LTx C©H^ LfCtD, 1 0 ©^ (Cfl&miM #v?± 
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#1 o ©st*®*****^ u o©jws«ia#£ &£ffi«sft*o 

fcfcs AEE«ffi4 1 <DMJ&£.\±. mttlgl*!#2 0 (1 3 0 , 3 1 , 3 2 ^f4@ 

aorm^^^iij-r^ t£) , AJEiam4 1 t^mn^^^x^4 2 

©WBfcC .fcftlis Jt«fl?J/J^ o^r£©tio #*S#©#£ifiliT;*fl£$*1"£©£# * 

£ < i^ftf-fe^o ^(Dfzisb, mfe(D®7km.M 1 2 :&»£^iS4 2 #Jt«Kj»ftc 
< <. *&HEtti£©ffi5£««F<gfc:d5»3ft*&4 2©*##< &3o *aiiSA?>©C 

ftST-^w^i-ctftfi^ m^Tgtsrtofi.iaoafcfc^iijf, *&#©j**«;#i;&fi 
«t^ffliij?^i<, l^^^tk^® 1 2 c$e^m$&i5 £f*©a&£#fls^o en 

J/i;©ffi»i;:*!*lfc:«< o Lfc**ots iaU:IM^2 0^ jeSJS©J£2l- 

jtBbt«iftiBau, »is©a[ftffi8rj&»£>ftTS*;ttaj-rac: ^ct t> N jsjgaatn;© 

o 

MZ^lstzfiK d ft £ KB £<&©"£ lift < x iiSjSJl&^igUI&&^flfe©«&t*aifflpTtl 
»&#©S#£f& bTiigaS^^ft^o 
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f : m 6 nvmm 

m Lrz-mmmm^-o^x. mM*^m\^xmwirz> 0 m 2 3 arv-t 2 3 b c 

tt*M£ (S*^®) . 1 3 limits 1 4(i#u 1 5(i7kB (i^7jc^) St^LT 
V^-5o Jjp^j&fcxiSMJ&SMi; LTOJie^miis UUSVLCC (Very Large Crude 
Oil Carrier) tto^mcil flfe©M^©lSS«fi t Jt^T ^ ^7k^ 

Ufe&£%iW. 1 1 fix 02 3 BC^fi^Cs H8ffc©&7k^l® 1 2 (ZZXlt 

nsj&) tiS{te>n-5^{±in2 oi:, -s^^^HAnn 2 1 a^^bt^n 

Clft^nii t: £ i) CflfeJB#j*aiP 2 0 LT7j<*f;:^;&£ft3$rtte;iS& 2 1 

mi±Bf&&2 2\z, zzxii, m#-(D®7kmm i 2fr£>m&\,xmm£tix& 
*k mfTmiz&^xmfo(D®7km.m 1 2 &;:?&oT^n3 7j<©^ft£^b£-feN m 

81-^ h*^-i> a >v fc3^ii^©^A£#5if*7KJE©{£T&£©ftffl££ 

*>. g#m73©7K^{-^E@m^^^-r?)*)©T-$)?)o 

HI 2 3 B#Bg) **J|5ia$n* fcs M#ilg§2 1 ©^MlfcAftP 2 l-at»LT* 
*©Hff@m 3 1 fcffi UfcftffiP 2 0 ©EE##<0; < ft ») x «Efra8S 2 1 |*|©«E# 
£JE;b£jfE^##ffl It, ^M&AftP 2 1 a#»e>8EA'Ufc£M#J#ajn 20* 
?> 7k * £fc tB £ ft 3 o fbt, 7R*tci^D?i*ftfe^#:* s M^ 3 2 i: bT7jct-?g 

a is i o (D®7kmm 1 2 ©je^k^nse?-* z htao, 1 0 (omwM 

fcx#i£M£ft3o 

t«tf*3IgS2 1 tfff^^ht^So H (ix EI24A~E124C{w^t-cto 

ts «t^iiss2 1 «\ ?s^i£*e>iifijs 1 odci^ mftftm 1 2 ti&oTK 
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t££n&^h40, 4 1 <D\H&Q?3t IsXtetiLZtiX^Zo V >7 h 4 0 , 4 1 

(is mfr i o 1 2 L-cfflv^ 

m24B(i^^h4o, 41 (DmmmB^m-rm^&^o -r f^f4 

0 , 4 1 m£0#TiS«£;frir3^s§ (^ttii® 2 1 ) *m®izBf&-fz> <t 5 
fc«fl#^« 1 2 *itv^„ c©0 2 4 BT-kU h 4 0 , 41 

w^©»fiB**-r*«ttt*^j5fib-r * ctv^o h 4 0 , 41 ©jb 1*1 a* 

1 o©j&#&2fcjfabTja:i:y£tf>s>ft*o 

T-fe?>o ^UMi^SS-Ctts y^f40, 4 1 fcj\ £j& 1 0 bSVifi lOci:^ 
frVXBl&$tiX^%o h 4 0 , 41 <DttMt Itli, ^JxtiW^&L 

* h 4 0 , 4 1 K £^TM#M8§2 1 #J&J5££ft*©T?, 7k* ClftS < fc g> 

£ e>iz s *^jfij^fli-ett x v 4 o , 4i i o bsvste 1 o 

©T% 0l*fcf1£»©8Etf;iIK| 2 1 (D&Q.n.^Xnu 2 1 a411Rfl!li:|aat5: 



- 4 0 - 

£©*J&flm±* fete 1 0 bfr £2Ete 1 0 c CIDI&Mfi 1 2 Jci&o-rKaft 
Sftfc**£h50, 51, 52 C«fc^-C8t#iiB&2 1 ft T ^ £ <, Sfcx 

W V 5 0 , 51, 5 2li, 88 "if 1 0 aA^JteMfcl^o-rraH&WW-TfejfifcK 
tS^ftTiSDs 2r*"*h5 0, 5 1, 5 2 © F*) g& S H i: Ur^)S$ft4»ftaR 
2 1 fcjfc bTl£g£©^ajP 2 0 RXfMI±Bl&ffi 2 2 flsjBgE 1 0 c KM^ftT^ 
%o &i5x #£J&09 £33 h 5 0 , 5 1, 5 2 t^aBSSfliJBJiiil^Cx 

flfittl 0 ©*MK&#SJBKb*»o|fifl: 1 0 * T Z> gP^fe 3 « 

*&&mn\*. fete 1 0 bsiP&fett 1 0 c fckoT8Ba&£ftfc*'* b 5 0 , 5 
1, 5 2 K£oTSft#»ffi2 1 j&sjBJEtKSft*©-^ AS £ ft © ffi Ji © B « ft 

□ 20 *ga» j*ajp 2 o ^^jEEBj^aj 2 2©iaaftfi[fitc©j 

-C«ftJ&Ji&;*ft* £ fc*J*fflP 2 0 £ # T IS 1 1 3 d fc*sqjf& 

t-fe^o ts:b%, »asn2 o £ia&j& 1 o c izm&mi. < s^bc 

2 1 &mf&-tZ>Vt V 5 0 , 5 1, 5 2 1 0 ©if Siffl©gB*j"C&3 : ^ 

saw-ess < £ tizz ?) N i o #j£j§sftfc&"T?&^T*x 

±3ffiLfc#*J58aJ*f©K^-^«*'&t)*«tt--0l"tffe^-C N #«Hli© 
£1*5) iftfltt b 36c ^ ffiB is ^ X ISft ^3<^ t £ ig^ RlfgT" & * o ffl X 

©■Ctt&<, B»A&^&*&fc£te©Jffi£sb»ffltirteTfc*o m^^^^g 

i 1 ©*#<*■*>»* *©K!iB«/iffc^o £*>©«, j»#©j&tfc cjfs bx isais^ 

£ft3o 
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1 . «&(*©S*^iBK^^*&mUT»<*0#*«ta*fi«$*SI*««laia 

fcMbx ^#£l«3!p62k*©&JEBiBrfc:&{*&?S< z\ biz Jl t) ^flBSTk^Ufi t 

4 . *&#©iS!zk*iS a uT*Bf*©*#ffi!fi£fi«3Ha-*#»«i>fcfl£ 
s^tx i^*^t ©mm cis w- e>*xfc 7j<mAP bmmizmv ^>ntz 

tjc± & h bu m^.m.m tB □ t a> «■ t is w- e> n fc ^m^itss t . 

m^nmrn p © ftst* , j t©»jEE.3b s *±©^M£Et*f LTHjEtfn^&3 «t 

5. 2k»ffip©j|&|gfc:j3ttS(4IBttx «BWja#©*&#tl*-fa©#ife£ift5£v*ft 

f]f#JJt3 *fctt4gB«©J*IK«in;il£«Jl&o 
6 . *S<*©fizfc*iSK:^}a§iJ[tH UTflS#©J^Jg&ffi£{&^£«#&T-&^ 
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m m © m * «i t £ m w- e> n fc * m x p *» e> «i t» a n tz * £ *r b x n je # Ag * & 

itiJcJS 6 !a«©flS#©Jtl1gffiJn{£M/j &o 

s 

9 . fl8^©TS*m®{;m?a&S!iaj bT*&#©j^«tf^ffi«r 

^^Srac^bTi£JEi:a*ftEEiam***K:Ji5^-rs&tf>©ftEE^J56aJJ:s 

^<*^ra*»e>*+©^ffi«mt^<**3i< tz&cDm^-mmt, 

10. mmmfcmmzMz. &{*<D&7k&mtpe>7k$izfa»^x$zm its^n 

Sit il^^t^^f7yht BufflK£#bT*&#ffiCK$*«*!gl*3 
1 1. ffiSBNElftflgjtSPttx «ft*<M C i: & * <fc 5 fcJ&fiSSftfcHuiBfcs ^Hff* 

1 2. «S<*©S*^iBt^^*ttffibrj|&f*©J»»«la*i£«^**««tn;fi 

M<*^rat*r bTfiff i; ft s^je tarns** tj^fig-rs *&#©&** 
* + © ft JE®m t ft w- t m *s & # tti 1- § tz & © a tti □ t x 
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